and coping with IBD. Moreover, we found significant medium effects on disease-related worries and concerns, fear of progression, coping with anxiety, constructive attitudes and approaches, as well as coping with disease-related negative emotions. The number of coping strategies used was significantly higher at 3 months. We did not find any effects on perceived disease activity, HRQoL, positive and active engagement in life, or symptoms of anxiety and depression. The program was rated very favorably by the attendees. Conclusion: Our education program contributed to improvements in psychological distress, self-management skills, and coping and was appreciated by its attendees.
IBD is a lifelong and currently incurable condition, patients may experience a strong psychological burden, with fear of new acute episodes, complications or surgeries, concerns about losing their jobs [5, 6] , or a reduced ability to work [7] . Additionally, many patients report an impact of their disease on numerous aspects of their daily activities and social life [8, 9] . Rates of mental disorders such as anxiety and depression are increased [10] .
Patient education programs are applied across various chronic diseases to help patients cope with the disease burden [e.g., 11, 12 ] . However, knowledge about the effectiveness of patient education in IBD is limited, and inconsistent methodology makes it difficult to draw conclusions. Still, there is a need for patient education in IBD, since patients often report having too little information about their disease and how to handle its sequelae [13, 14] . Information of the patient is also an important part of the German and European treatment guidelines for IBD [15] [16] [17] [18] .
As yet, there are 2 studies evaluating the effect of patient education in IBD on disease-related worries and concerns. One study is a small prospective trial without a control group evaluating a psychoeducational program based on cognitive-behavioral principles [19] . A longterm reduction of worries and concerns was shown, but no effects were found on psychological distress, medication intake, disease activity, and active coping. The other study [20] yielded borderline significant effects on worries and concerns and other features of health-related quality of life (HRQoL) at 6 months compared to the waitlist control group (WL).
We created a manualized education program for IBD patients covering medical and psychological aspects. The aim of our study was to evaluate this new program in outpatients with long-lasting IBD. The primary outcome was disease-related worries and concerns at the 3-month follow-up (IBD Patient Concerns, IBDPC). Secondary outcomes included IBDPC subscales, fear of disease progression, coping with anxiety, skill and technique acquisition, positive and active engagement in life, as well as constructive attitudes and approaches. HRQoL, symptoms of depression and anxiety, perceived disease activity, knowledge, coping, and participants' satisfaction with the program were further secondary outcomes.
Subjects and Methods

Study Design and Study Population
This is a prospective, randomized study comparing 2 arms with predefined sample size. Group 1 consisted of patients receiving an intervention and group 2 patients served as waitlist controls with treatment as usual (no patient education). The study was conducted between 2011 and 2015 in outpatients in 8 IBD referral centers in Germany. Patients were recruited by the German Crohn's and Colitis Association (DCCV e.V., the German self-help organization for IBD) by sending study information to self-help groups, DCCV members, and interested patients all over Germany. Furthermore, gastroenterologists were asked to inform their IBD patients about the study. Advertisement in the DCCV member journal "Bauchredner," newsletters, and information on the DCCV website were also used.
Patients aged ≥ 18 years with an established diagnosis of IBD were eligible. Exclusion criteria were insufficient language skills, severe vision or hearing impairments, and serious physical or psychological comorbidity (such as schizophrenia or major depression) which precluded patients from participating in the education program. They were assessed by the physicians and the psychologist who conducted the program. Attendance at an IBD patient education program up to 6 months prior to the study also led to exclusion. Out of 323 screened patients, 288 were eventually randomized to one of the 2 study groups. Allocation of the patients and study flow are depicted in Figure 1 . To ensure allocation concealment, central block randomization (ratio 1: 1) was used. For this, computer-generated numbers were conveyed by telephone or e-mail.
The Education Program
The intervention followed a manual (protocol) written by gastroenterologists and a psychologist. It considered the aims and principles of self-management patient education, the expertise of the project's advisory board (gastroenterologists, a nutritionist, a surgeon, and representatives of medical societies), recommendations of a center for patient education, and the results of a formative evaluation. Furthermore, a focus group of IBD patients provided input about needs and expectations concerning patient education. The final version of the program used a patient-centered approach with participants' active involvement in various tasks and discussions, which were designed to encourage them to share personal experiences and ask questions. The program consisted of 2 parts. The first one covered medical information, the second one provided coping and self-management skills. In addition, written material outlining the medical and self-management information was provided. The medical part conveyed information about the anatomy and function of the digestive tract, epidemiology and pathogenesis, clinical aspects, diagnosis and therapy (with a special focus on pharmaceutical and surgical therapy), complications and extraintestinal manifestations, as well as nutrition and pregnancy. IBD physician specialists experienced in performing patient education conducted it. The second part on coping and self-management skills was hold by a psychologist. It began with a moderated exchange of experiences, in which for example those inexperienced could ask questions to those experienced about how to best cope with the disease. Then participants presented individual strategies for coping with pain and negative emotions. Using 2 worksheets, doing something good for yourself and stress prevention (including guided progressive muscle relaxation), were addressed afterwards. Lastly, 3 short patient vignettes were used to discuss when and how to talk confidently about suffering from IBD.
The educational program was provided within 1 weekend. It was provided to batches of about 15 participants, which means that 16 courses were organized (8 for each intervention condition). The first part lasted 8 h, the second one 3.5 h. For formative evaluation of acceptance of and satisfaction with the seminar, the education program was tested in 2 pilot sessions with a total of 21 subjects.
Assessments
Data were assessed at 3 time points: at baseline (T1) as well as 2 weeks (T2) and 3 months (T3) after the patient education seminar. After T3 the WL was also offered the intervention. At the beginning of the study (T1), demographic data and disease-related information were documented using a questionnaire. At T1, T2, and T3, assessments were performed as follows:
A modified validated German version (IBDPC) [21] of the Rating Form of IBD Patient Concerns questionnaire [5] was used to assess the most common disease-related worries and concerns of IBD patients. Each of its 25 items begins with "Because of my health condition, I am concerned with …" and is rated on a 5-point Likert scale (1 = not at all to 5 = very much). The IBDPC total score is calculated as the mean of 4 IBDPC subscales and 5 additional items. Impact of disease consists of 7 items (e.g., undergoing surgery, uncertain nature of the disease, side effects of medication). Stigmatization also includes 7 items (e.g., loss of bowel control, having an ostomy bag, being a burden on others). Sexuality (ability to perform sexually, restricted intimate life, loss of sexual drive) and Physical function (energy level, ability to achieve full potential, feelings about one's body) comprise 3 items each. Thereby, the total score reflects worries and concerns about the somatic, psychosocial, and functional consequences of IBD.
Fear of progression was assessed using the Fear of Progression Questionnaire-Short Form (FoP-Q-SF) [22] , a short version of the FoP-Q [23] . It consists of 12 items measuring fear of disease progression, suffering and losses due to disease, and resulting affective reactions on a 5-point Likert scale (1 = never to 5 = very often). The coping with anxiety scale of the FoP-Q comprises 9 items (e.g., talking about fears) and was additionally included to measure effective strategies when coping with fears of disease progression.
The Health Education Impact Questionnaire (heiQ) [24, 25] was applied to evaluate immediate (proximal) outcomes of patient education. Three of its 8 scales were used: (a) Positive and active engagement in life (5 items; e.g., "I try to make the most of my life"); (b) Skill and technique acquisition (4 items; e.g., "I have effective ways of preventing symptoms"); and (c) Constructive attitudes and approaches (5 items; e.g., "I try not to let my health problems stop me from enjoying life"). Each item is rated using a 4-point response scale (1 = strongly disagree to 4 = strongly agree).
Perceived disease activity was measured using the German Inflammatory Bowel Disease Activity Index (GIBDI) [26] , which is a validated modification of common indices for CD (HarveyBradshaw Index, Crohn's Disease Activity Index) [27] and UC (Rachmilewitz Index, Clinical Activity Index) [28] . Both were 185 adapted for postal assessment of disease activity within the last week. The GIBDI score (adapted range 0-18) indicates disease activity, which is categorized as inactive (score 0-3), slightly active (score 4-7), moderate (score 8-11), or severe (score ≥ 12). In line with the authors, patients with ostomies were excluded from all analyses that included the GIBDI. HRQoL was assessed (not at T2) with the SF-12 questionnaire [29] , a validated short version of the SF-36 [29] , whose 12 items are divided into its 2 dimensions of physical and mental health-related quality of life. Higher scores indicate a better HRQoL.
The Patient Health Questionnaire-4 (PHQ-4) [30] was used as a screening instrument for depression and anxiety. In 4 items, symptoms occurring during the previous 2 weeks are rated on a 4-point response scale (1 = not at all to 4 = nearly every day). PHQ-4 scores ≥ 6 are considered as cutoff points for a probable case of a depression or anxiety disorder (scores ≥ 3 for the 2 subscales depression and anxiety, respectively).
Disease-related knowledge and handling of the disease were determined at all time points as well. Using 2 items, the participants estimated their level of knowledge about medical aspects and coping strategies, respectively. Two additional items asked for satisfaction with their current level of knowledge about both topics. Participants were also asked how well they were able to manage both the disease and disease-related negative emotions. All items were rated on a 5-point Likert scale (1 = not [satisfied] at all to 5 = much knowledge/very satisfied/very good).
To assess the use of coping strategies, participants were asked which of the coping strategies (e.g., talking to my family/friends, informing myself about IBD, spotting public toilet locations) from a list of 23 items they applied. This list (which is available from the first author upon request) was developed specifically for our study and was based on the contents of the program.
The participants' satisfaction with the program was evaluated using 5 items ("the seminar imparted new information to me"; "it will help me cope with my IBD"; "I am very satisfied with it"; "I would recommend it to others"; "I would take part in such a seminar again"). Answering options were graded on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree).
Statistical Analysis
The primary outcome was disease-related worries and concerns (IBDPC total score at T3). For sample size calculation, according to the literature [e.g., 31 ], a moderate difference between the intervention group (IG) and the WL was expected. A number of 154 patients was deemed necessary to detect a medium betweengroup difference at α = 0.05, 2-sided, and 1-β = 0.8, accounting for a 20% dropout rate [32] . The effects of the patient education program were analyzed using analysis of covariance (ANCOVA) with the intervention condition being the independent variable. Partial η 2 (η p 2 ; 0.01/0.06/0.14 represent small/medium/large effects) [32] was used as an effect size measure. Each ANCOVA model was adjusted for the baseline measure of the respective outcome. Due to slight differences between the IG and the WL in baseline steroid intake, we repeated the analyses with perceived disease activity at T1 as an additional covariate. A 2-tailed p <0.05 was considered significant. For IBDPC subscales and other secondary outcomes, exploratory analyses without adjustment for multiple testing were performed. A sensitivity analysis checked for differences between the analytic sample and dropouts. IBM SPSS Statistics v. 22.0 (IBM Corp., Armonk, NY, USA) was used.
Results
Figure 1 depicts the allocation of the patients. We excluded participants who could not be allocated to the intervention condition due to (a) predefined group size ( n = 2) and (b) resignation from further study participation for individual reasons (mainly health status; n = 79), (c) who did not fill in the baseline questionnaire ( n = 7), and (d) who attended only 1 of the 2 days ( n = 19). The final analytic sample consisted of 181 participants (IG, n = 86; WL, n = 95). A sensitivity analysis revealed no differences in characteristics between the analytic sample and the participants who dropped out during the course of the study.
Characteristics of the Study Population
The sample included 181 participants (31% men, 48% in the IG) with a mean age (SD) of 39.9 (12.7) years. 45% of the participants were diagnosed with UC and 55% with CD. At baseline, the participants' disease was not active or had low activity, with average GIBDI scores (SD) of 2.9 (2.5) for UC and 3.4 (2.2) for CD patients. The IG and WL were balanced concerning their baseline characteristics ( Table 1 ) . Among the several parameters of disease history and disease burden, differences were only apparent in steroid intake (χ 2 = 10.68, p = 0.001). Although significant, the effect was only small (Cramér's V = 0.246, p = 0.001).
Effects of Patient Education on Psychosocial Outcomes and Disease Activity
Our patient education program showed various significant beneficial effects after 2 weeks (T2) and 3 months (T3) when compared with the waitlist control condition ( Table 2 ). The primary outcome of disease-related worries and concerns assessed using the IBDPC total scale was decreased by the intervention at both times of measurement ( Fig. 2 ) . All subscales of this instrument ( Impact of disease , Stigmatization , Sexuality , and Physical function ) showed similar improvements at T2 and T3. Regarding further secondary outcomes, fear of progression and coping with anxiety improved in the IG in comparison to the WL at T2 as well as T3. Significant differences in favor of the IG were also observed at both time points for dealing with the disease in a constructive way (measured by constructive attitudes and approaches as well as the acquisition of skills and techniques). Effects were stronger at T2 compared to T3, except for worries and concerns about the impact of disease and about stigmatization, coping with anxiety, as well as skill and technique acquisition.
We did not demonstrate any significant effects on positive and active engagement in life, symptoms of anxiety and depression, or perceived disease activity. In addition, neither physical nor mental health-related quality of life showed a significant intervention effect.
Effects on Disease-Related Knowledge and Coping with the Disease
Moderate-to-large significant between-group effects in favor of the intervention condition could be observed at T2 and T3 for both level of and satisfaction with knowledge concerning medical aspects and coping strategies and success in coping with IBD as well as with IBD-related negative emotions ( Table 2 ) . Except for success in coping with IBD, the effects were stronger at T2 compared to T3. Furthermore, the IG used a larger number of coping strategies at T3; at T2 the difference was borderline significant.
Additional adjustment for perceived disease activity yielded basically similar results for all performed ANCO-VA analyses.
Subjective Evaluation of the Patient Education Program
After the patient education, participants were asked to evaluate their satisfaction with the program. The large majority rated the course very positive; 92% were very satisfied with it, 83% reported that the seminar provided support in coping with their IBD, for 84% it provided new knowledge, 84% would take part in such a seminar again, and 95% would recommend it to others. 
Discussion
The patient education program developed and tested in this study proved to be effective. Comparison of our results with those of other recent studies, however, is difficult as there are many different definitions of patient education and a variety of approaches. One reason for this heterogeneity may be that IBD patients experience diverse problems. As a result, education programs focus on various aspects of IBD, making them to some extent noncomparable.
We could demonstrate a reduction in disease-related worries and concerns in patients who attended our course. Improvements were found both as early as after 2 weeks and after 3 months on the IBDPC total scale as well as all subscales, which indicates that the program improved a broad array of worries measured. Thus, effects of the intervention were observed also on those subscales that included the highest rated concerns, such as ability to achieve one's full potential, pain or suffering, energy level, side effects of medication, and the uncertain nature of the disease, indicating that the effects were relevant to participants. Similarly, Mussell et al. [19] reported that the psychoeducational program they used led to a longterm reduction in worries and concerns. However, they did not use a control group, and the sample size was small. The only other study on disease-related worries and concerns applied a multiprofessional education program for IBD patients with short disease duration (<2 years) [20] . The authors found borderline significant amelioration of worries and concerns and other aspects of HRQoL at 6 months. An initial significant reduction in worries and concerns in the IG 1 month after attending the program was not convincing, as there were no corresponding data on the control group, a major shortcoming of their study.
Our patient education seminar also reduced fear of progression and improved coping with anxiety. To the best of our knowledge, there are no other studies investigating these 2 outcome parameters in IBD. Additionally, the program enhanced coping with IBD and related negative emotions and increased the number of coping strategies employed. Thus, our study confirmed the finding of Kennedy et al. [31] , who reported improvements in coping with IBD as well. In contrast, a psychoeducational program did not show any effects on active coping, while there was improvement in depressive coping in women [19] . Constructive attitudes and approaches as well as skill and technique acquisition, both measured by the heiQ, were also improved by our intervention. As our study was the first to apply the heiQ in the IBD context, a comparison with other studies is not possible. We also demonstrated a significant improvement in the perceived level of disease-related knowledge and satisfaction with it. This is in line with findings of other studies on IBD patient education, except for one that did not yield effects on knowledge [31, [33] [34] [35] . The attendees of our seminar also highly appreciated the program.
Effects on perceived disease activity, positive and active engagement in life, HRQoL, or symptoms of anxiety and depression could not be shown. Since at baseline the average perceived disease activity was very low and both HRQoL scales were in the average range, improvements in these variables might be difficult to obtain due to ceiling effects. It seems worthwhile to investigate the effect of our program in IBD patients who are more severely affected. Our findings are in agreement with those of other studies that also showed no amelioration of HRQoL or depression and anxiety [20, 31, [34] [35] [36] [37] [38] [39] [40] [41] . Most of them had very small samples, which might have made the detection of differences difficult [20, 34, 35, [37] [38] [39] [40] [41] . Furthermore, some studies analyzed only within-group effects [37] [38] [39] . The Cochrane review by Timmer et al. [42] concluded that the effect of educational interventions in IBD on quality of life is very small and not statistically significant. In addition, programs aiming to enhance self-management seem to be more effective than solely educational ones [43] ; promising effects are reported in a recent review [44] .
Reports on the effects of patient education on disease activity are conflicting. Whereas some authors provided evidence for long-term improvements of symptoms [45] and disease course [36, 46] , our study did not find such beneficial effects, which is in line with previous findings [19, 35, 38] .
One limitation of our study is that we used a waitlist control group that did not control for attention and expectation. Furthermore, selection bias might have occurred selecting healthier subjects. In addition, since participation was voluntary, it is likely that participants were more health-conscious, motivated, and educated. As the education program of our self-help organization is focused on patients without current need for hospital admission as well as on voluntary participation, the study sample closely mirrored the population targeted for further application of the program and may therefore be considered representative. Besides, recruitment via a wide range of approaches allowed low-threshold study participation and further strengthens representativeness of the study. Furthermore, slight differences between both intervention conditions in baseline steroid intake occurred. However, from our point of view, they do not question the results, especially as the additional correction for baseline disease activity did not change the effects. Another limitation is that the participants' CD and UC diagnoses were based on self-report, which might limit their accuracy. In addition, we did not use clinical parameters measured by physicians to assess disease activity or IBD-specific knowledge tests (e.g., CCKNOW [47] or KQ [48] ). The SF-12 questionnaire did not assess HRQoL specifically for IBD, although HRQoL measurement tools designed for IBD patients (e.g., IBDQ-D [49] ) might be more sensitive. This may explain our null results for HRQoL. However, we used the IBD-specific IBDPC questionnaire, which also deals with aspects of mental HRQoL, and found significant results.
Our study has several strengths. To our knowledge, it is one of the few studies showing a positive effect of an IBD education program combining medical and psychological modules. Furthermore, the study was randomized, controlled, and performed in a large sample as compared to other intervention studies in this field. Also, the program was based on widely accepted patient education aims and principles and combined medical and psychological aspects of IBD. Patient education can be costly and time-consuming. The advantage of our program that provided participants with comprehensive knowledge of IBD is that it was carried out over a short period of 2 days in a group-based seminar, and thus is feasible for routine use in our patient organization. Other strong points are that our study was multicentric and multiprofessional, involving gastroenterologists and a psychologist. Additionally, the program was developed in close collaboration with IBD patients so that it could be tailored to their needs, which enabled optimization of treatment effects.
In conclusion, the present study shows our patient education seminar to have several beneficial effects, especially on disease-related worries and concerns, fear of progression and coping with anxiety, perceived level of knowledge and satisfaction with it, coping with IBD and related negative emotions, the number of applied coping strategies, constructive attitudes and approaches, as well as skill and technique acquisition. The seminar was highly appreciated by the participants. We did not demonstrate any effects on perceived disease activity, HRQoL, positive and active engagement in life, or symptoms of anxiety and depression. Nonetheless, in view of the numerous beneficial effects and many positive acknowledgments, the program was included in the current education portfolio of our patient organization.
